A key feature of the nutrition transition in developed countries is the rapid transformation of the food system towards increasing availability and access to cheaper, and more processed foods. These changes are associated with alterations in dietary behavior with implications for chronic disease risk. However, the process of change in the food system begins with changes in the food retail system and its subsequent effect on consumer behavior. Currently, little is known about the nature of the food marketplace in emerging economies like Ghana, and also how the changing economy and food retail situation are influencing consumer behavior. The current paper presents a case study of the food retail system and consumer food purchase behavior in suburban Accra. Between May and August 2012, an assessment of food retail outlets was carried out in Ashongman Estates, a suburb of Accra. The study involved observations, in-depth interviews with retailers, and a survey of households. Data from the study allowed classification of retail food vendors across the urban food retail system. In addition, data on food purchase preferences and purchase behavior were obtained from a household survey of 75 randomly selected households in Ashongman Estates. The data showed that traditional markets still constitute the most important source of household food purchases. A majority of households (87%) reported preference for traditional markets, and almost all households (99%) indicated traditional markets as their main source for purchasing household food. Foods available from supermarkets were mainly processed foods. However, processed foods are also commonly available through the traditional markets and minimarkets. The preference for traditional markets was attributed to greater variety of foods, lower price, and proximity of food source. Minimarket vendors, including corner stores, table top vendors, hawkers, and fuel station shops that are located within the community, served as an additional food source, complementing food purchases from the traditional markets. The study concluded that although traditional markets remain the main source of household food, interventions are needed to ensure that food markets in the community include access to a variety of fresh produce rather than promote processed foods, in order to promote consumer health.
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INTRODUCTION
The food environment is conceptualized as the combination of physical, social, legal, and policy factors that influence what people choose to eat. Further, it has been identified as a key driver of the nutrition transition [1] [2] [3] . Studies in urban areas in many developed countries have shown that the food environment has been influenced by the modern built environment, making it increasingly easier to access unhealthy food options [4, 5] . This characteristic of the urban food environment has also been described as 'food desert', a term used to describe neighborhoods with limited physical and economic access to healthier food options such as fruits, vegetables and other healthy whole foods [6] [7] [8] .
Food deserts, which are often located in poor neighborhoods, are created when supermarkets and other sources of fresh produce are situated, as part of zoning regulations, further away from living areas or require having private transportation to reach [9] [10] [11] . Because people are increasingly moving to live in urban areas, the relationship between the urban built environment and the food environment has become an important challenge for cities, and more so, when the food environment is linked with dietary behavior and health and nutrition outcomes [12] .
It appears that the situation in developing country settings is quite different. The main food retail outlets in developing countries are traditional open markets, together with a wide variety of other smaller retail outlets including petty traders, corner stores, table top sellers, and itinerant hawkers [13] [14] [15] . Currently, limited empirical evidence exists particularly on urban food environments in sub-Saharan Africa. The Food and Agricultural Organization has reported that urban food markets in Africa are largely unsophisticated and lack an efficient marketing system needed to maintain food quality and keep retail prices reasonably low [16] . Also, current evidence shows a rapid increase in supermarket stores in the food retail sector in sub-Saharan Africa, especially in Southern and Eastern Africa [17] [18] [19] . This situation exists in an environment where there is both rapid urbanization, increasing globalization of food trade, and exposure of consumers to new and processed products [20] . Also, there is a contemporary and persistently increasing high demand for cheaper, easily accessible food [21] .
Ghana is among a few sub-Saharan African countries which are experiencing steady economic growth and relative political stability [22] . Recent expansion of the economy has led the World Bank to re-categorize the country from a low income to a lower middle income status [23] . These changes in the Ghanaian economy are engendering changes in consumer behavior, which has resulted in the proliferation of many modern food retail outlets and supermarkets across the country [24] . Little is known, however, about the general retail and distribution of food in Ghana and more importantly, how the food retail system is influencing consumer choices and behavior. Also unknown is the effect of other important social transitions such as rapid urbanization, and economic expansion, influencing simultaneously, the food purchase behavior of urban residents [25] . This study attempts to fill these gaps in the literature.
A longitudinal research design will be ideal for studying the effect of these transitions on consumer food purchasing behavior and its linkages with dietary and health outcomes.
In the absence of such data, a case study was conducted to explore the characteristics of food retail in Ashongman Estates, a peri-urban community in Accra, Ghana, with the view to understand how food purchase behaviors are influenced by the local food system. In particular, the study describes the existing food retail outlets within and outside Ashongman Estates, and accessibility to these food retail points. It also explores urban consumer food purchase preferences. The significance of the findings is discussed in the context of formulating public policies and programs to make the food system healthpromoting.
METHODS

Study area and context
Data collection for this case-study was carried out between May and August 2012 in Ashongman Estates. This urban community is located approximately 25 Kilometers (driving distance), north of central Accra. Accra is the administrative and economic capital of Ghana ( Figure 1 ) and also the capital city of the Greater Accra Region. The Greater Accra Region is among the fastest growing urban areas in West Africa, with an annual growth rate exceeding 3% [25] . An estimated 61% of the urban population live in slums and squatter settlements [25] . The Ashongman Estates is a relatively well-planned community, with grid pattern housing layout. Similar to other peri-urban communities in Ghana, the Ashongman Estates remains in a state of on-going housing and infrastructural development, made up of both completed homes as well as houses at various stages of development.
Data collection methods
The study identified all food retail points in Ashongman Estates as well as others located in close proximity and accessible to Ashongman Estates residents. Direct observation, using a checklist, was used to describe and classify the food retail ecology of Ashongman Estates. A survey questionnaire, with both open-and closed-ended questions, was used to interview food retailers on types of food sold, the size and locations of the business, where merchandise were obtained, and the demographic characteristics of respondents. Due to the large number of venders, a conveniently selected sample of vendors (n=19) participated in the interviews. Participants represented different classes of food sellers, with respect to their locations, types of food sold, and variety of foods on display.
Following the survey of the vendors, a consumer purchasing behavior survey of 75 households was also conducted. With the aid of a Google Maps satellite image of the community (https://www.google.com.gh/maps), all houses were listed and assigned to one of the three clusters generated based on number and density of houses. Twenty-five households were then selected using systematic random sampling from each of the clusters using the RANDBETWEEN function in MS Excel (Microsoft, USA). In each selected house, the person who typically purchases food for the household was invited to respond to the survey. The survey collected data on household demographic characteristics, access to food retail points in Ashongman Estates and surrounding areas, types of foods purchased, and household food purchase patterns. A list of 58 local commonly consumed food items was used to solicit information on food purchase behavior. All interviews were administered face-to-face in English, Twi and Ga languages, with the help of a multilingual field assistant. Additionally, geographic coordinates of retail points in the community as well as the major markets from which Ashongman Estates residents purchased food frequently were recorded using a handheld Geographic Positioning system (GPS) unit (eTrex, Garmin, USA). The GPS enabled digital camera enabled the collection of images linked with the geographic coordinates.
Data and analysis
All data were entered and coded using EpiData version 3.1. Data analysis was performed using SPSS version 16.0 (SPSS Inc, Released 2007, Chicago, USA). Frequencies, and bar and pie charts were used to summarize and describe household behavioral data. Bivariate associations between food source and household socio-demographic characteristics were assessed using Pearson Chi Square. Fisher's Exact Test was used where sample sizes were less than allowed for the Pearson Chi Square test. Significance was assessed at p<0.05. Interviews were transcribed using the iZotope RX 2 software. Maps were created using Quantum GIS version 1.8, Google Earth and Arc GIS version 10.1.
FINDINGS
Food vending in and around Ashongman Estates
Three broad categories of food vendors were identified in the community namely, traditional markets, supermarkets, and mini-markets ( Comparing by floor size, these included six large, six medium, and three small markets. The largest of these is Makola market. The Dome market was closest in proximity to Ashongman Estates and is located about 10 Kilometers away. In all the traditional markets observed, the food section was the largest in terms of floor space and number of retailers. Traditional markets offered a wide variety of food products; ranging from fresh foods with short shelf-life to various types of processed foods such as canned vegetables, dairy products, meat and fish. Although the traditional markets were accessible daily, each market site has a known 'market day' on which fresh produce was more abundant, and sold at relatively lower prices. Supermarkets included in the study were identified as retail outlets operated as a limited liability company and recognized by a unique trademark. Unlike traditional markets which have multiple traders in one location, supermarkets were owned or operated by a single entity (company or individual) and offered a wide variety of products in one location. The study identified 13 supermarkets within 25-kilometer radius of Ashongman Estates (Figure 1 ). Of these, only five offered fresh produce. Processed foods (imported and locally produced) constituted the largest share of the items in the food sections in supermarkets, followed by frozen foods (for example frozen fish, meat, poultry, pork, and others), and grains. The volume of the fresh fruits and vegetables section in supermarkets were relatively small and was, often, only as large as or slightly larger than the spices section. In supermarkets where fresh produce was available, imported produce were more likely to be found on the shelf than local/indigenous foods.
The third category, minimarkets, comprised a range of small-scale retailers, including corner stores, table-top vendors, itinerant hawkers, gas station mini-shops, bakeries, and frozen food retailers scattered throughout the Ashongman Estates community. A total of 102 minimarkets (excluding hawkers and ready-to-eat food vendors) were identified in Ashongman Estates. Per retailer, minimarkets typically offer a smaller variety of food items than traditional markets and supermarkets. However, their ubiquitous distribution throughout the community and closer proximity to homes provides residents with access to a wide range of food items.
Consumer purchase behavior
The socio-economic characteristics of the 75 households included in the household survey are described in Table 2 below. The median household size is five and not surprising, females were the main respondents since they traditionally are responsible for household food purchases and preparation in Ghana. About half of respondents had completed secondary education. As common with newly developing suburban communities around Accra, most of the households interviewed had a backyard garden where basic food crops such as maize, pepper, tomatoes, and cassava were cultivated. Almost all households interviewed identified traditional markets as the most common source for purchasing household foods (Figure 2 ). Supermarket and minimarket food shopping were also reported but less frequently than traditional markets.
Figure 2: Places where Ashongman Estates residents purchased household food items
Note: Respondents were given list of food retail outlets and were asked to indicate whether or not they purchased food items from any of the outlets Among the traditional markets located within 25-kilometer radius of the Ashongman Estates, respondents reported frequently utilizing three of them that were closest in proximity (Dome, Madina, and Haatso markets). In addition, Makola and Agbogbloshie markets were frequently utilized even though these are relatively further away. Weekly purchase of food from traditional markets was reported by more than two thirds of respondents (71%). Supermarkets were the least frequently reported point of food purchase; a majority of respondents (65%) reported purchasing food from supermarkets once or twice in a month.
A majority of households indicated that their preferred place to purchase food was the traditional market ( Table 3 ). The most commonly indicated reasons for preference of a place of food purchase were availability of variety of foods (71%), lower food prices (65%), and convenient access to the purchase point (61%). Most households reported that they accessed the food purchase point using public transportation. Table 4 shows the characteristics of consumers who purchased food from various retail points.
Dome market (one of the closest in proximity) stands out as the main point of food purchase for most households (at least 88%). Among minimarket categories, corner stores and frozen food stores were also commonly utilized by Ashongman Estates residents. Education level of respondent and household ownership of a vehicle were significant predictors of location of food purchase. Families without a vehicle were significantly less likely to purchase food from either a supermarket or Haatso market (P<0.05). Also, less educated respondents reported less likelihood of food purchase from supermarkets (p<0.05).
Households purchased fresh and unprocessed foods as frequently as they did for processed foods (Figure 3 ). The traditional market is the usual source of unprocessed foods with longer shelf-life including staples such as grains and tubers. Also, perishable foods such as fresh fruits and vegetables were more frequently purchased from traditional markets. On the other hand, processed and frozen foods were purchased as frequently from supermarkets and minimarkets as from the traditional markets.
DISCUSSION
The objective of this study was to shed more light on the food environment and its influence on food purchase behavior among urban households in Accra, Ghana. Based on earlier evidence of the nutrition transition that urban households typically transition towards accessing processed and energy-dense foods [26] [27] [28] [29] , it was expected that residents in this mostly middle class neighborhood of Accra would demonstrate a high preference for food purchases from supermarkets. The main finding of this study, however, is that residents in Ashongman Estates are strategic -they frequently purchase household food from traditional food markets that are closer to their residence than from any other source. This behavior is consistent with their expressed preference for purchasing food from traditional markets. Respondents described traditional markets as offering a wider variety of foods and also at cheaper prices [30] , thus, it can be argued that price and commodity diversity are major driving factors for urban households when deciding where to purchase food. In addition, shopping from traditional markets gives consumers opportunity to experience one-stop shopping for the wide range of indigenous foods as well as non-food household goods offered by these markets. Such convenience offered by the traditional markets is also critical for urban shoppers who need to avoid the rather busy vehicular traffic in Accra [31] . The need for convenience may also explain the frequent purchase of food from minimarkets, although minimarket commodities are typically more expensive [32] .
The relatively smaller percentage of households in Ashongman Estates that reported purchasing their household food from supermarkets is consistent with a recently published survey of consumers in three cities in Ghana (Accra, Tamale, and Tarkoradi) where only about 18% of households reported shopping for food from supermarkets at least once a week. The finding suggests a continued dominance of the food retail sector by traditional markets in Ghana, a situation which has also been reported elsewhere in the West Africa sub-region [16, 30] . In Eastern and Southern African countries where the market share of supermarkets is larger, the competition is often unfavorable for the existing local traditional markets/stores [18] , leading to the decline of traditional small scale retail outlets.
Studies in urban settings of developed countries have reported linkages between food retail and changes in dietary patterns [9, 10, 26] . Typically, changes in food retail results in increased consumption of energy-dense foods, resulting from greater physical and financial access to highly processed foods. Therefore, on one hand, the persistence of the traditional market can potentially limit exposure to energy-dense foods while promoting access to fresh produce. On the other hand, traditional markets were also a source of processed foods as reported in other studies [33] . Thus, households which patronize traditional markets have access to healthy food options along with the less healthy processed foods. The implication is that they become exposed to unhealthy options from a source that is traditionally considered a healthier source of food. Further studies are needed to understand the profile of foods purchased from traditional markets and the contribution of processed foods to the total purchase. It is, however, clear that supermarketization of the food system in Ghana, even among the emerging middle class in Ghana, has not yet occurred [17] . Thus, there may still be a window of opportunity for policy makers in Ghana and similar countries to develop strategies to reduce some of the negative dietary effects associated with of the spread supermarkets.
The findings in this case study should, however, be interpreted in the context of the following limitations. Firstly, the household survey involved a small number of households and thus not considered representative of Accra residents or even Ashongman Estates. The small sample size of the household survey also precluded detailed analysis of relationships between variables. Secondly, the study did not map out all possible food retail outlets used by Ashongman Estates residents, as it was not designed for such purpose. For instance, as common with many Accra residents, many households tend to buy foodstuffs from outside Accra when they travel to the countryside. As a result, Ashongman Estates residents may have other sources of food that is not indicated here. Thus, further studies with a larger sample is needed that should be designed to enable more comprehensive assessment of the food system.
CONCLUSION
This exploratory study found that traditional markets located in various parts of the city remain the most common source of household food. The continued use of traditional markets should provide policy makers in Ghana with a window of opportunity to explore strategies for promoting healthy food purchase behavior. Based on the history of the spread of supermarkets in Africa [13, 17, 19] , it seems the spread of supermarkets in Ghana is inevitable in the long run. Thus, interventions to strengthen the capacity of the traditional markets to sustain the supply of fresh and other health-promoting foods to urban consumers in Accra and make them competitive will be an important first step. Policy makers can also ensure that the potential effects of the proliferation of supermarkets in terms of unhealthy food purchases are minimized. In addition, consumer education can help influence consumer choices and ensure the provision of wide varieties of fresh food in the supermarkets. The findings of this exploratory study should, however, be interpreted with caution, given the small sample of households in the survey. Future studies would be needed to clarify whether and how the other dimensions of the food system, such as affordability of fresh and healthy food affect food purchases. Case studies of how city authorities can help facilitate the promotion of healthy food retail systems in rapidly changing urban communities will useful to policy makers in Ghana and other African countries as they attempt to reverse predicted negative outcomes of the nutrition transition in the community. Finally, considering the rapid transitions in food systems in developing countries, increased research funding is needed to carry out studies like this in urban and peri-urban communities; particularly in sub-Saharan Africa, as part of the continent-wide response to nutrition transition. 
